Background: The optimal management of patients with breast cancer (BC) requires the expertise of specialists from different disciplines. This has led to the evolution of multidisciplinary teams (MDTs), allowing all key professionals to jointly discuss individual patients and to contribute independently to clinical decisions. Data regarding BC MDTs in different regions and countries are scarce.
introduction
Based on William S. Halsted's theory that breast cancer (BC) is initially a strictly local disease that spreads by orderly progression and is thus curable by radical surgery, early BC used to be managed almost exclusively by surgeons before the mid-1970s [1, 2] . The work of Bernard Fisher and Edwin Fisher [3] in the 1960s lead to the development of an alternative hypothesis that BC is a systemic disease and that patients with early BC destined to develop metastases have already had spread of undetectable tumor cells at the time of diagnosis. This contributed to a paradigm shift in BC management, and systemic therapies began to be used to treat patients with earlystage disease [4] .
As a result of the evolution and refinement of BC diagnosis, staging, and management, the treatment algorithm gradually became more complex [5] . In contemporary practice, BC patient care requires the expertise of a wide range of specialists, and effective communication among them is crucial to formulate an optimal treatment strategy [6] . The effort to facilitate such communication has lead to the evolution of the multidisciplinary team (MDT), which is defined by the UK Department of Health as a ''group of people of different health care disciplines, which meets together at a given time (whether physically in one place, or by video or teleconferencing) to discuss a given patient and who are each able to contribute independently to the diagnostic and treatment decisions about the patient'' [7] .
MDT meetings have become an integral part of cancer care in many countries worldwide. The main perceived benefit of an MDT is that it provides consistent, continuous, coordinated, and cost-effective care to the patient [8] . There is some evidence to indicate that decisions made by MDTs are more likely to conform to evidence-based guidelines than those made by individual clinicians [2, [9] [10] [11] . MDT meetings are perceived to be effective in the medical management of patients with advanced BC [12] . Breast MDTs contributed to a shorter mean time from diagnosis to treatment (29.6 versus 42.4 days; P < 0.0008), as well as increased patient satisfaction [13] . Importantly, this study also found that MDT referral resulted in a higher proportion of patients who either received neoadjuvant chemotherapy or underwent lumpectomy alone. Chang et al. [10] reported that MDT referral resulted in a change in treatment recommendation for 43% of the patients. However, it is to be noted that evaluating MDT benefits is quite difficult, given the heterogenous study designs, scanty data, etc.
The authors are not aware of any other global studies that have investigated the extent to which BC MDTs exist worldwide or attempted to describe the variability in MDT working between different regions and countries. It is critical to understand which particular characteristics of MDT structures and functions have an impact on clinical outcome so that MDTs can be adapted and modified in order to achieve better patient care, especially given the fact that MDTs are a very expensive resource. This study is a step in that direction and aimed to assess the prevalence of BC MDTs and to describe the similarities and differences between them in different regions, using the context of a multicenter international randomized BC clinical trial to survey investigators across the world.
methods development of the survey
A series of discussions (face-to-face meetings, teleconference calls, e-mails) between the authors resulted in the development of a detailed online survey of the extent, structure, and functioning of MDTs in BC centers worldwide. The questionnaire consisted of 31 items and was in English.
participants
This survey involved investigators participating in a large global phase III trial involving women with early-stage human epidermal growth factor receptor 2-positive BC. The United States was not included in this analysis for administrative reasons.
procedure From March to May 2010, 867 e-mail invitations including a link to the survey were sent to investigators from 885 centers in 50 countries, and responses were automatically saved in an electronic database.
statistical analysis
In this paper, Europe refers to the combined figures of Western and Eastern Europe, and percentages are presented only for regions where at least 10 respondents participated in the survey. A respondent refers to an investigator or his/her representative who filled out a questionnaire. Statistical significance of differences in binary variables between two regions was assessed using the Fisher's exact test and was considered as significant at a level of <0.05. For comparative analysis, the respondents were grouped into seven geographical regions, as shown in Table 1 .
results responses
One hundred and fifty-two responses from 39 countries were recorded in the electronic database ( Figure 1 ). Multiple responses were received from three centers (three responses from an Italian center, two from an Australian center, and two from a UK center); only the first survey submitted by each of these centers was included in the analysis. Of these 148 unique respondents located in 39 countries (Table 1) , 141 (95%) respondents reported that they had a BC MDT in their institution; only these surveys were subject to further analysis. One hundred and sixteen of 141 (82%) respondents were physicians. Of these, 71 specified their field of specialization: 58 medical oncologists, 6 gynecologists, 5 surgeons, 1 radiation oncologist, and 1 general practitioner. Table S2 , available at Annals of Oncology online). Most (90%) respondents from Europe stated that their MDTs met weekly, compared with only half (50%) of the respondents from Asia. The MDT meetings were regularly attended by a medical oncologist (95%), surgical oncologist (95%), radiation oncologist (90%), pathologist (84%), radiologist (73%) and specialist nurse (49%). Fifty percent (10 of 20) of the respondents in Eastern Europe reported that patients attended MDT meetings, contrasting sharply with only 3% (2 of 70) in Western Europe (P < 0.001).
Fifty-one percent of the MDTs discussed BC patients of all disease stages, while 22% focused only on patients with early disease. Twenty-four percent of the MDTs discussed different tumor types (breast and non-breast) during their meetings. A greater proportion of respondents from South America reported that their MDTs discussed cases of different tumor types than their counterparts from Western Europe (50% versus 19%, respectively; P = 0.03).
clinical decision making
Thirty-eight percent of the MDTs were chaired by a designated chairperson, 12% by rotating chairpersons, 22% cochaired by more than one person, and in 26% there was no designated chairperson ( Table 2 ). The duration of a typical MDT meeting was <1 (29%), 1-1.5 (52%), and >1.5 h (18%). When there was more than one opinion, either the chairperson made the final decision (13%) or there was a majority vote (67%). Almost half of the respondents (47%) declared that it was mandatory for the treating physician to implement the decisions and/or recommendations of the breast MDT (Table 2 ). However, 77% of the respondents were of the opinion that the recommendations made at the breast MDT were implemented by the treating physician most of the time.
To the hypothetical question about who they thought would be legally responsible in case a lawsuit were filed by a patient who underwent treatment according to the decision of the BC MDT, half of the respondents replied that it would be the treating doctor while 26% thought that members of the MDT would be responsible. Seventy-two percent of the respondents stated that in their country, the opinion of the MDT was perceived as a 'recommendation', while in 24%, it was viewed as the 'final' decision. The perception of the MDT opinion being final was higher among European respondents than their Asian counterparts (29% versus 12%, respectively), although statistical significance was not reached (P value 0.08).
guidelines and training
Seventy-seven percent of the respondents indicated there were no national or regional guidelines for how MDTs should function in their country (Table 3 ). The same proportion of the respondents indicated that MDT members did not receive any specific training about functions or rules of the BC MDT before joining. According to 74% of the respondents, there was no specific financial compensation for participating in BC MDT meetings as it was considered a part of their normal work obligations.
benefits of MDTs
Thirty-one percent of the respondents were 'very satisfied' with the way their MDTs worked, while 50% were 'satisfied' (Table 4) . Most respondents reported that MDTs result in improved clinical decision making (97%), improved overall quality of treatment (93%), more coordinated patient care (91%), and evidence-based treatment decisions (91%). However, only 9% of the respondents reported that breast MDTs resulted in improved survival rates.
discussion
This unique survey provides us with objective information of frequency, composition, function, and working mechanism of MDTs in oncology with specific reference to BC. Results from this survey provide important new insights into BC MDTs that have been implemented in most parts of the world; however, there are countries that have still not adopted them.
For unknown reasons, this response rate (152 of 867, 18%) is significantly lower than previous online surveys conducted by the Breast International Group. There was a considerable variability in terms of structure and functioning of MDTs between different countries and regions. For example, MDTs met more frequently in Western European centers than in Asian ones, perhaps a reflection of the incidence of BC in the respective regions. Patients or their representatives attended MDT meetings more often in Eastern Europe and Asia than in Western Europe and South America. This was particularly striking in Eastern Europe, where patients or their representatives were more likely to be involved in MDT meetings (50%) than in other parts of the world. It is also striking that about half of the MDTs in South America discuss both BC and other cancer cases, perhaps a reflection of the fact that oncologists there treat a variety of cancer types in daily practice. The perception of the MDT opinion being final was higher among European respondents than their Asian counterparts (29% versus 12%).
In the present study, in half the MDTs, they did not have specialist nurses attend any meetings. Nurses are a key point of contact between oncologists and patients and are critical for the continuity of care of BC patients, thus their attendance in MDTs in an increasing frequency is desirable [13, 14] . Some MDTs encourage the patients' families or friends to attend their meetings [13] . One study found that while the involvement of BC patients in MDT meetings was supported by 93% of patient advocates, only a minority of health care professionals (32% of surgeons, 25% of medical oncologists, and 24% of radiation oncologists) supported the idea, mainly because they felt that it would raise patient anxiety [15] . Similar findings were noted in a survey of >2000 MDT members in England, where most respondents felt that it was not practical or desirable for patients to attend MDT meetings [16] . However, a pilot study involving 30 BC patients concluded that patient attendance in MDT meetings is potentially acceptable to patients and health care professionals, without significantly raising patient anxiety [17] .
Discussion of individual cases by experienced specialists at MDT meetings provides an excellent opportunity for training early-career doctors. In our study, trainees were present in substantial numbers in MDT meetings in most parts of the world, except in Eastern Europe, where they attended about one-third of such meetings. In contrast, the doctor in charge of the specific case was present in a surprisingly low number of MDT meetings (range 30%-65%) in all regions. The attendance of different specialists in MDT meetings is variable according to several studies reported in the literature [18] [19] [20] . All figures are in n (%), and percentages are only presented for the regions where at least 10 centers participated. MDT, multidisciplinary team.
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Over the past two decades, cancer patients in Western countries are increasingly being managed under the purview of an MDT. Some countries have adopted guidelines for MDT functioning, and this could perhaps translate into a more consistent approach to patient care. For example, in the UK, the widespread introduction of MDTs began with the publication in 1995 of the Calman-Hine report [21] . Recommendations made in this report have been associated with improvements in processes and outcomes for BC patients [22] . It has been estimated that in 2004 >80% of all cancer patients in the UK were managed in the context of an MDT, up from <20% in 1994 [23] . A national survey completed by >2000 MDT members in England led to the publication of a document entitled 'The characteristics of an effective MDT' (National Cancer Action Team, England). This provides recommendations/guidelines for effective MDT working based on the clinical consensus achieved by the national survey. This work has also provided a springboard for a program of MDT development in England [16] . MDTs have been mandated to be the standard of care in many industrialized nations and are increasingly viewed as best practice [24] . Several Western countries have passed guidelines for the formation and running of MDTs (supplemental Table S1 , available at Annals of Oncology online) and have deployed considerable financial, human, information technology, and administrative resources to set up and run them. This has increased the adoption of the MDT model. For example, it was estimated in 2004 that >90% of BC units in England held regular MDT meetings [23] . In Germany, a robust certification program provides quality assurance in multidisciplinary BC care [25] .
However, data remain scarce regarding MDT decisionmaking processes, their functioning, and effectiveness in improving measurable health outcomes [26, 27] . Weak study designs, confounding factors, enforcement of standard practice guidelines, and changes in oncology practices over the recent past have made the evaluation of the impact of MDTs a very complex and inexact exercise [28] . There is an outstanding need to analyze and understand the key characteristics of MDT functioning, given that MDTs are a very expensive resource. There is paucity of high-quality Patient is charged for MDT opinion
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data to support the notion that a breast MDT leads to improved BC survival. A Swedish study involving >7600 patients found significant regional variation in BC survival, despite common guidelines, and concluded that strengthening of the multidisciplinary management of BC could improve survival [29] .
Many developing countries have not formulated specific guidelines pertaining to MDTs, and some cancer centers do not have any formal MDTs at all [30] . For example, BC MDTs are only available at selected regional centers in India [31] , and only 54% of the respondents to a survey of MDT utilization in Arab countries reported having dedicated BC MDTs [32] . While it is logical to expect variation in the structure and functioning of MDTs across different health care systems and populations, it is important to identify core characteristics that contribute to MDT effectiveness.
In an era of economic crunch, it is a challenge to tailor the MDTs to suit the geographical locations and the cultural and socioeconomic settings of diverse health care systems and thus facilitate interdisciplinary communication to optimize therapy and improve BC outcome [33] . While telemedicinedelivered BC MDTs may be a cost-effective and robust solution [34, 35] , 'mini MDTs' may be useful in other contexts [32] .
conclusions This study shows that there are different models of BC MDTs across the world, with no standard guidelines in most places. The composition of the BC MDT is variable, mostly consisting of oncologists (medical, surgical, and radiation) and pathologists. The representation of specialist nurses is quite low in most BC MDTs worldwide. The content of these meetings is also quite variable, especially in terms of discussing tumor types and early-versus-late BC. This study supports previous findings that there is a high satisfaction from working in MDTs and that these BC MDTs are perceived to lead to better clinical decisions, evidence-based practice, and improved quality of treatment.
This study is an attempt to scrutinize BC MDT functioning worldwide, and insights gained from this survey should be validated and further explored in future studies. In this era of personalized medicine, there is a clear need for improvement in the MDT functioning worldwide. 
